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    INTRODUCTION 

 Rift Valley fever (RVF) virus (RVFV) is a negative sense, 
segmented genome RNA virus of the family  Bunyaviridae , 
which was first isolated from ill sheep in the Rift Valley 
District of Kenya. 1  The RVFV-associated disease, RVF, was 
initially described in 1931 as a livestock illness of sheep and 
cattle and shortly thereafter, as a symptomatic human infec-
tion among pastoralists and laboratory personnel exposed to 
infected animal materials. 2  Numerous species of mosquitoes, 
particularly of the genera  Aedes  and  Culex , can transmit the 
virus, and epizootics and epidemics of RVF often occur after 
episodes of flooding in areas where RVFV has transmitted in 
the past. 3  During outbreaks, aerosols of virus-containing mate-
rials can also transmit infection. 4,  5  Typically, floodwater mos-
quito-borne viral transmission first reintroduces RVFV and 
causes RVF outbreaks among animals. Then, if sufficiently 
widespread, the epizootic will be followed by case reports of 
symptomatic RVF among humans. 6  There are also data to sug-
gest the virus is transmitted at low levels between epizootic/
epidemic outbreaks. 3,  7  Epidemic RVF has been documented 
throughout sub-Saharan Africa as well as in Egypt and the 
Arabian Peninsula. 8–  13  The spectrum of RVF symptoms ranges 
from a mild, self-limited illness to a potentially fatal hemor-
rhagic disease. 9,  14–  20  Various general symptoms and signs have 
been associated with acute human infection, and encephalitis 
and retinal vasculitis have been described as late RVF com-
plications. 14,  15  Although past epidemiological studies suggest 
a range of possible disease manifestations, these data do not 
suggest a distinctive clinical syndrome for RVF. Thus, disease 
diagnosis can be difficult for a clinician having only limited 
laboratory diagnostic resources. 

 Despite its widening geographic distribution, outbreaks 
of RVF usually occur in remote areas with underdeveloped 
health-care systems. The symptoms of RVF mimic many other 
endemic infections in these areas, such as malaria and other 
arboviral fevers. 21  Because of the explosive nature of most 

RVF epidemics, active study of RVFV-related human illness 
has been confined to brief periods of time. Human infections 
are often identified only after widespread livestock illness. As 
a result, human cases are diagnosed and observed only late in 
an epidemic or not diagnosed at all. These factors contribute 
to reporting bias and have combined to limit detailed descrip-
tions of the natural clinical course of the disease. 

 From December 2006 to February 2007, an outbreak of 
RVF occurred in the Ijara District of Northeastern Province, 
Kenya. 22  Ultimately, throughout Kenya, Somalia, and Tanzania, 
hundreds of people were affected over this time period. 23  In 
Kenya, the World Health Organization reported 684 confirmed 
RVF cases (333 in Northeastern Province) with 155 deaths 
from November 30, 2006 until March 12, 2007. This RVF out-
break provided the authors with the opportunity to person-
ally assess and fully evaluate both the early and late clinical 
course of acutely ill RVF patients. Below are the detailed clini-
cal descriptions of six serologically confirmed cases of RVF in 
the Ijara District. 

   METHODS 

  Participants.   The six patients reported here, ultimately 
confirmed as having RVF, 24  were evaluated and followed by 
serial visits in Ijara District during a 2-week period in late 
January 2007. 

 Patients were evaluated at Ijara District Hospital in 
Masalani, at its related Health Centers, or in their homes. 
All were informed of their participation in the RVF out-
break investigation through a translator, and each gave ver-
bal informed consent to be involved in reporting and signed 
consent for RVFV testing, which is in accordance with ethical 
standards for public-health investigations as approved by the 
Kenya Ministry of Health (now the Ministry of Public Heath 
and Sanitation and the Ministry of Medical Services). 

   Approach.   To better describe the disease course of RVF, 
15 patients with suspected RVF were identified and observed 
at a rural hospital during the RVF outbreak. To identify 
RVF patients, Kenya Ministry of Health established case 
definitions for suspected, probable, and confirmed RVF 
cases. 22  A suspected case was defined as an acute febrile illness 
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(temperature greater than 37.5°C) occurring in districts with 
serologically confirmed RVF after December 1, 2006 and 
without other known cause. A probable case was defined as any 
suspected case with unexplained hemorrhagic manifestations, 
visual disturbances, or alteration of mental status. A confirmed 
case was defined as any suspected or probable case confirmed 
by presence of either anti-RVF IgM antibodies as measured by 
IgM capture enzyme immunoassay or RVF-specific genome 
detected by reverse transcription-polymerase chain reaction 
(RT-PCR). 24  

   Procedures.   Blood samples were collected, when per mitted, 
for malaria screening [by microscopy or rapid immunochro-
matographic testing (ICT) cards] and for RVF laboratory 
confirmation. For purposes of this study, all patients were seen 
and examined by a single physician (S.S.K.). Consultation with 
physician specialists highly familiar with RVF was available 
during this period through a satellite-linked tele medicine 
system. A thorough, standardized history and phys ical 
examination was performed on consenting patients. Hospi-
talized patients were serially assessed at least twice a day 
during their disease course until discharge. Standard medical 
care, including other necessary history and physical exam, was 
administered concomitantly by local medical staff. Treatment 
primarily consisted of intravenous fluids and other supportive 
care. 

    RESULTS 

 Overall, 6 of 15 observed Ijara District patients met the cri-
teria for confirmed RVF cases. Three were male, and three 
were female. The youngest was 24 years old, and the oldest 
was 50 years old. Their symptoms during the first three days of 
their illnesses are shown in  Table 1 . All six patients reported an 
initial syndrome of subjective fever and arthralgias, and five of 
six reported throbbing headaches as well. Arthralgia involving 
the proximal large joints (primarily elbows, knees, shoulders) 
were noted by all subjects but varied in severity. No tender-
ness, effusion, or pain with active or passive movement was 
noted on physical examination of the joints. 

      Headaches were described as either diffuse or frontal in 
location. Four of six patients reported malaise, anorexia, 
and subjective weight loss within the first few days of illness. 
Five of the six also reported nausea and vomiting with a vague 
mid-epigastric discomfort early in the syndrome. As shown 
in  Table 2 , later symptoms were variable as to their time of 
onset. Three of six patients developed scleral icterus between 
5 and 21 days after the onset of illness, and a fourth patient 
showed icterus on day 2 of illness. Three patients developed 
right upper-quadrant tenderness, and one was noted to have 
palpable hepatomegaly on examination. Five of six developed 

delirium during their acute illness, often coinciding with the 
peak of clinical disease severity. Three of the patients devel-
oped bleeding tendencies around the time of onset of delirium. 
One patient died shortly thereafter; the others survived. All 
three males had prolonged recovery periods in which anorexia 
persisted and appetite was slow to return. At 1–2 weeks after 
resolution of acute illness, the three male patients were ambu-
latory but reported a poor appetite. One patient developed 
visual disturbances consistent with retinal vasculitis roughly 
4 weeks after the initial onset of disease. No patients were 
found to have palpable lymphadenopathy on examination, 
and no cardiopulmonary abnormalities were clinically evident 
on exam. None of the patients complained of diarrhea, nor 
were they noted to have diarrhea clinically. 

        ILLUSTRATIVE CASES 

  Case 1: Hemorrhagic fever.   A 40-year-old female was 
evaluated in her home after several days of illness. She had 
an 8-day history of fever, chills, malaise, large-joint arthralgias, 
nausea, and vomiting. After 7 days, she developed mid-
epigastric discomfort and jaundice. Family members noted 
bleeding gums. She continued to vomit, although she did not 
have hematemesis. She was weak and refused to answer many 
questions on the day of examination (day 8 of illness). Although 
reported through a translator to be oriented to person, place, 
and time, she was lethargic and confused. She had no known ill 
contacts and no clear history of exposure to infected animals. 
On examination, she was thin and cachectic in appearance with 
mild subconjunctival hemorrhage. She and her family refused 
thorough physical examination or treatment. She expired early 
the next morning (day 9 of illness). Her serum sample drawn 
the day before physician evaluation (i.e., day 7 of illness) was 
positive for anti-RVF IgM and negative for RT-PCR. 

   Case 2: Fever, jaundice, and altered mental status.   A 
50-year-old male was admitted to a local hospital after failing 
appropriate malaria outpatient therapy with artemether-
lumefantrine. A blood smear at admission showed no evi dence 

  Table  2 
  Day of onset of advanced symptoms and signs  

Delirium
Scleral icterus/

jaundice
Right upper-quadrant 

tenderness Hemorrhage Visual change

A 8 8 8
B 6 5 5
C * 21 21 14 21 28
D 2 2 3
E 4
F † 

  *   Patient’s timeline of events as reported before contact with health-care workers.  
  †   Patient did not have advanced symptoms.  

  Table  1 
  Symptoms reported during first 3 days of illness  

Age Gender Fever Headache Malaise Arthralgias Anorexia Nausea/emesis Epigastric discomfort

A 40 Female + + + +  * 
B 50 Male + + + + + + +
C 25 Male + + + + + + +
D 24 Female + + + + +
E 24 Male + + + + + +
F 25 Female + + + + +

  *   Symptom reported at 7 days after onset of illness.  
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of malaria parasites. The patient was a goat herder in a nearby 
village and reported staying at home for the week before 
the onset of symptoms; he denied sick contacts or illness 
among his household livestock, although he did note several 
mosquito bites during that time. He reported 3 days of fever, 
severe, diffuse, throbbing headache, and mild arthralgias 
of the knees and elbows accompanied by progressively 
worsening fatigue and malaise. His hand and feet joints were 
not painful. He noted anorexia and subjective weight loss 
over that time. He developed nausea and vomiting just before 
admission, accompanied by a vague mid-epigastric discomfort. 
At admission, physical examination revealed scleral icterus, 
splenomegaly, and hepatomegaly. He had no evidence of joint 
tenderness or swelling on examination. Over a few hours, he 
developed right upper-quadrant tenderness, and his scleral 
icterus became more pronounced. He had low-grade fevers 
(peak of 38.2°C) and hypotension without tachycardia with 
systolic blood pressures in the 60–70 mmHg range. At the 
lowest blood pressure, 65/40 mmHg (confirmed manually in 
both arms), the heart rate was 88 beats per minute. Within the 
next 24 hours after admission, he developed subconjunctival 
erythema without frank bleeding as well as delirium. Aside 
from disorientation, his neurological exam was otherwise 
normal throughout the illness. One day later, his delirium 
and abdominal tenderness resolved, his blood pressure rose 
to 100/80 mmHg, and scleral icterus slowly resolved over the 
course of the next 2–3 days. He had a prolonged recovery 
period, remaining as an inpatient for 5 days total because of 
persistent anorexia (without nausea or vomiting) and weakness 
but without further complications. His serum anti-RVF IgM 
antibody, drawn at admission on the third day of illness, was 
positive. RT-PCR testing on the same blood sample was also 
positive. 

   Case 3: hemorrhagic fever and retinal vasculitis.   A 25-year-
old male was seen in his home during the late phase of his 
disease. He stated that he first became ill while tending his 
cattle in a remote area about 4 weeks previously. He noted that 
his animals had been sick before leaving home, but none were 
ill at the time that he became ill. He denied slaughtering any 
animals or handling aborted animal fetuses while tending the 
herd. He did report collection and consumption of raw milk from 
his animals. He reported a prolonged period of fever, lasting 
about 1 week, severe, throbbing frontal headache, arthralgias 
of the shoulders, elbows, and knees, nausea, and vomiting. He 
reported having yellow eyes, mid-epigastric discomfort, and 
severe right upper-quadrant tenderness, which prevented him 
from sleeping on his side. He also noted numerous episodes of 
syncope during this time and was brought to a local hospital 
after developing delirium and hematemesis followed by a 
syncopal episode. He was given supportive care in the hospital, 
and his symptoms improved; however, he left the hospital 
against medical advice after 5–6 days and returned home to 
his village. Within 1 week thereafter, he developed blurry 
vision and noted floating black spots within his visual fields. 
Over the subsequent 2 weeks, he slowly recovered his strength 
and appetite, and his vision resolved gradually to near normal 
throughout that time. On bilateral fundoscopic examination, 
he had multiple small yellow plaques/patches with mild 
erythema at the borders. His visual field testing was normal. 
His neurological exam was otherwise normal as well. During 
the acute phase of his illness while he hospitalized, he tested 
positive for anti-RVF IgM; he refused repeat blood sampling 

at the time of evaluation. It should be noted that his dates of 
illness are self-reported and were unable to be independently 
confirmed. 

    DISCUSSION 

 During the most recent outbreak of RVF in the Ijara 
District of Northeastern Province, Kenya, early recognition 
of the disease outbreak by astute clinicians allowed for the 
installation of public-health measures to stem the spread of 
the disease. 22–  24  With a multitude of febrile tropical illnesses 
overlapping in geographical distribution with Rift Valley 
fever, 21,  25,  26  the disease can be difficult to identify in the early 
stages of an outbreak. 

 Several series in the past have described general symptoms 
associated with RVF. 9,  14–  20  However, for a clinician at the bed-
side, these descriptions are difficult to apply in recognizing 
disease outside of a known outbreak. The above cases illus-
trate the evolution of individual clinical cases. The illness in 
these patients was largely characterized by an early syndrome 
of fever, proximal large-joint arthralgias (particularly knees, 
elbows, and shoulders), throbbing headaches, malaise, and 
anorexia followed shortly thereafter by nausea, vomiting, and 
vague midepigastric discomfort. Only one-half of the con-
firmed cases had hemorrhagic manifestations (two of which 
were severe with hematemesis). The peak of disease severity 
coincided with tender hepatomegaly, scleral icterus, and delir-
ium. This is consistent with earlier findings of hepatic necrosis 
noted at autopsy in two Egyptian RVF patients. 8  

 Many infections with RVF virus are mild and often subclini-
cal. 18,  20  These mild cases can often be difficult to distinguish 
from other mild, self-limited illnesses. In particular, the symp-
toms of mild disease can mimic those of malaria, and in an 
area with a high incidence of malaria, RVF can be difficult 
to identify. The symptoms and geographic distribution of RVF 
partially overlap with those of dengue fever. RVF is less often 
characterized by rash, bone pain, and myalgia than is dengue 
fever. 9,  18,  27,  28  Chikungunya virus, also found recently in East 
Africa often during times of drought, 29  is also characterized by 
severe arthralgias, which persists for prolonged periods of time 
and often involves the small, peripheral joints. 30–  32  In endemic 
areas, after periods of flooding, RVF should be considered in 
patients with febrile illness and without evidence of malaria. 

 One patient in this series was found to have the late man-
ifestation of retinal vasculitis. His syndrome was similar to 
that described in previous descriptions of ocular manifesta-
tions of disease. 14  With a small sample size, the low number 
of observed late complications of disease is not unexpected. 
Additionally, cultural and economic limitations of the health-
care system in this region may have led to an overall underre-
porting of late manifestations of RVF, such as encephalitis and 
retinal vasculitis. 14,  17  

 In this case series, we studied only a very small subset of 
RVF cases among the total that occurred during this outbreak. 
As with other, previously published RVF reports, there was 
undoubtedly some selection bias in the cases that came to our 
attention. However, the cases reported here were generally 
observed over a longer period of time with careful attention 
to patient history and the details of clinical presentation. The 
particular population studied in this single location may have 
manifested a specific set of RVFV infection-related symptoms 
because of a particular combination of genetic background in 
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combination with concurrent malnutrition, anemia, or chronic 
dehydration. Other potential comorbidities, such as malaria, 
schistosomiasis, typhoid fever, hypertension, congestive heart 
failure, tuberculosis, and peptic ulcer disease are also common 
illnesses treated in this region and could have affected the 
patients’ clinical presentations. 

 RVF is present in many areas of sub-Saharan Africa. The 
conditions that favor its epidemic spread tend to exist more 
commonly in rural, semi-arid, sparsely populated and under-
developed areas. All patients seen in this series were evaluated 
in their local milieu using evaluation techniques available to 
local medical staff. The focus on history and physical exami-
nation in diagnosis reflects resources available to providers in 
this setting—routine, laboratory serum studies (such as com-
plete blood counts, basic chemistry, and liver-function tests), 
radiographic studies, and advanced supportive-care technol-
ogy were unavailable. As a result, the natural disease course 
was followed in its natural setting. 

 Currently, RVF in humans is distinguished from other 
febrile illnesses primarily by its epidemiological association 
with concurrent livestock illness. With emerging data that 
suggest persistent interepidemic transmission, 7,  33  the concur-
rent epizootic criterion is not sufficiently reliable in detecting 
human RVF. Whereas RVFV outbreaks often afflict rural sub-
Saharan Africa, 12,  13,  34  epidemics in Egypt 8  and Saudi Arabia/
Yemen 9,  10  illustrate the ability for the virus to move into pres-
ently non-endemic regions and to expand the risk of human 
RVFV-associated disease outside of its traditionally reported 
geographic range. Earlier identification of disease is a key 
in limiting its spread and initiating appropriate treatment of 
RVF-afflicted patients. 35  More work will be needed in further 
describing the distinct manifestations of disease in humans to 
promote this early phase of RVF recognition. 

 Received November 6, 2009. Accepted for publication November 23, 
2009. 
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